Identification of two structurally and functionally distinct sites on human platelet membrane glycoprotein IIb-IIIa using monoclonal antibodies.
Platelet membrane glycoprotein IIb-IIIa exists as a calcium-dependent complex of two large peptides (designated IIb and IIIa) in Triton X-100 solutions, but it remains unknown if these peptides are subunits of one glycoprotein or are actually two individual glycoproteins in the intact platelet membrane. We used crossed immunoelectrophoresis to define the epitopes of two monoclonal antibodies to IIb-IIIa, then used these antibodies to study the structural and functional organization of IIb and IIIa in the platelet membrane. Human platelets solubilized in Triton X-100 were electrophoresed through an intermediate gel containing 125I-monoclonal IgG, then into an upper gel containing rabbit anti-human platelet antibodies. Our previously characterized antibody. Tab, and a new monoclonal antibody, T10, both bound to the immunoprecipitate corresponding to the IIb-IIIa complex. When platelets were electrophoresed after solubilization in 5 mM EDTA, 125I-Tab bound to the dissociated IIb polypeptide, but not to IIIa. In contrast, 125-I-T10 did not react with either IIb or IIIa. Thus, Tab recognizes a determinant on IIb, while T10 recognizes a determinant created only after the association of IIb and IIIa. Gel-filtered platelets from six normal donors bound 50,600 +/- 5,600 125I-T10 molecules/platelet and 47,800 +/- 11,200 125I-Tab molecules/platelet, consistent with IIb-IIIa being a heterodimer. 125I-T10 binding was identical in unactivated platelets and platelets stimulated with 10 microM ADP. However, platelets did not aggregate or bind 125I-fibrinogen until ADP was added. T10, but not Tab or nonimmune mouse antibody, inhibited ADP-induced platelet aggregation and 125I-fibrinogen binding. Our findings suggest that IIb and IIIa exist as subunits of a single membrane glycoprotein in unstimulated platelets. Fibrinogen binding appears to require not only the interaction of IIb and IIIa, but also some additional change occurring after platelet activation.